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rapidity of death from mineral deficiencies except in the case of
magnesium deprivation.
Young rats restricted to the above diet maintain a fairly good
appetite throughout the first half of the survival period. Marked loss
of bodily calcium occurs but the metabolic balance data indicate that
some of the phosphorus taken from the bones, with calcium, is trans-
ferred to the soft tissues and actually used to promote their growth.
The animals gradually become inactive and use their legs as litde
as possible. This is understandable since X-ray examination shows a
progressive rarification which becomes so acute that as death ap-
proaches only a faint shadow is formed on the plates, as shown
by Follis, Day, and McCollum ('38). Spontaneous fractures occur and
the lungs and heart become compressed by collapse of the ribs. There
appears to be no marked increase in water consumption as is said to
occur in phosphorus-deficient animals.
Phosphorus Starvation in Farm Animals: Phosphorus deficiency
in farm animals is reported from many parts of the world (Theiler
and Green, '32). It has been observed in Minnesota, Michigan, Penn-
sylvania, Ohio, New York, Virginia, West Virginia, Alabama, Missis-
sippi, South Carolina, New Zealand, Australia, Hawaii, South Africa,
and various parts of Europe. The deficiency is generally attributable
to phosphorus-poor herbage, particularly grass and hay, grown on low-
phosphorus soils. In several regions the soil depletion has been caused
by continuous removal of phosphorus in the form of animals which
were pastured on the land and in others by the continued marketing
of hay and grain. Under natural conditions animals and herbage
of a given region tend to remain there. The animals die on the land
and the fertility is not lost. Mineral deficiencies of pasture lands in
Australia and elsewhere are now attracting much attention because
the soil has been so depleted by long export of animals as to make
the present animals unthrifty and their production unprofitable.
The studies of Eccles, Palmer and associates ('32, '35) have shown
that phosphorus deficiency in farm animals is much more wide-
spread in the United States than was previously supposed. Mineral
balance experiments with dry and lactating animals showed that
a copious milk flow may greatly augment the loss of phosphorus from
the animal's body. It was found that the level of inorganic phosphorus
in blood serum is a useful index to the severity of the disease. The
bones become greatly reduced in ash constituents. They have a lower
phosphorus and a higher calcium carbonate content than normal
bones. Supplementation of the diet with suitable sources of phos-
phorus, e. g., sodium phosphate, calcium phosphate, etc., causes an
immediate stimulation of die appetite, more efficient utilization of
feed, and a return to good health.